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Family Scombridae — Mackerels and Tunas

Geographical Distribution: Western Atlantic from
Massachusetts to Rio de Janeiro, Brazil.

Interest to Fisheries: King mackerel is an important species
[or recreational and commercial fsheries (hroughoul ils Tange.

Size: Maximum size is 173 cm fork length and 45 kg weight.

Tood: Tood consists primarily of fishes with smaller quantities
of penaeid shrimps and squids.




Top ten marine fish speciesin descending order of USrecreational
catch by weight, and comparison of recreational vs. commercial
catch (NMFS)

Top Ten Recreational Species - Harvest (A1 + B1)

Versus Commecial Harvest - 2002
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2002 U.S. Recreational L andings (NMES)
King Mackerel

* 6,769,000 pounds
(3,043,000 pounds from the Gulf)
¢ 690,000 fish




2002 U.S. Commercial L andings (NMFES)
King Mackerel

» 4,471,000 pounds
(2,179,000 pounds from the Guilf)
e $6,291,000 in value

U. S. Food and Drug Administration

May 2001
Mercury Levels in Seafood Species
Table 1
Fish With Highest Mercury Levels
. . NO. OF
SPECIES MEAN (PPM) = RANGE (PPM) ¢\ \ e

Tilefish 1.45 0.65-3.73 60
Swordfish 1.00 0.10-3.22 598
King Mackerel 0.73 0.30-1.67 213

Shark 0.96 0.05-4.54 324




U. S. Food and Drug Administration

May 2001
Mercury Levels in Seafood Species
Table 2
Fish and Shellfish With Much Lower Mercury Levels
SPECIES MEAN (I'I'M) RANGE (I'I'M) NO. OF SAMP'LES

Grouper (Mycteroperca) 0.43 0.05-1.35 64
Tuna (fresh or frozen) 0.32 ND-1.30 191
“Lobster Northern (American) 0.31 0.05-1.31 88
Grouper (Epinephelus) 0.27 0.19-0.33 48
*Halibut 0.23 0.02-0.63 2
*Sablefish 0.22 ND-0.70 102
*Pollock 0.20 ND 0.78 107
*Tuna (canned) 0.17 ND-0.75 248

Administradon
March 2001

@)A CONSUMER ADVISORY
Cc _F ""/’A N

Center for Food Safety and Applicd Nutrition, U.S. Food and Drug

AN IMPORTANT MESSAGE FOR PREGNANT
WOMEN AND WOMEN OF CHILDBEARING AGE

WHO MAY BECOME PREGNANT

ABOUT THE RISKS OF MERCURY IN FISH

You can protect your unborn child by not eating
these large fish that can contain high levels of

methylmercury:

Shark
Swaordfish
King mackerel
Tilefish
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STATE OF FLORIDA
DEPARTMENT OF HEALTH AND REHABILTATIVE SERVICES

For Immediate Release

June 4, 1996

HEALTH ADVISORY FOR KING MACKEREL

TALLAHASSEE — The Florida Depariment of Health and Rehabilitative Services
and the Department of Environmental Protection today jointly announced a health
advisory urging limitations on consumption of King Mackerel caught from the Gulf
of Mexico. Mercury in King Mackerel increased with size and age of fish. Based on
this relationship the advisory is as follows:

Fish Size Mercury Level Advisory
Less than 337 <05 ppm Safe for unrestricted consumption
33 to 39 inches 0.5 to 1.5 ppm Adults: one 8-oz.meal/week.

Women of childbearing age and
children: one 8-0z. meal/month

More than 397 = 1.5 ppm Should not be consumed
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FLORIDA DEPARTMENT OF HEALTH AND REHABILITATIVE SERVICES

March 3, 1989

TO: Charles S. Mahan, ML.D., State Health Officer
FROM: Richard W. Freeman, Ph.D_, Director, Toxicology

SUBJECT: Expusure Guidelines for Mercury in Fish

“The WHO RfD (0.43 pg MeHg/kg-body weight/day), ...., is, I think, the best
estimate of risk from exposure to MeHg (methylmercury) in fish flesh.

“For the 0.5 to 1.5 ppm range of mercury values, adults should restrict intake to one
meal per week unless the person is pregnant, a lactating female, a female intending
tn hecome pregnant or a child less than 15 years of age. In this latter case, intake
should be restricted to one meal per month.”

0.43 pg/kg body weight/day /4.3 weeks per month — 0.1 pg/kg body weight/day

or, for women of childbearing age and children, Ilorida’s Mellg RfD since 1989 has
been equivalent to USEPA’s current MeHg RiD.
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Comparison of Gulf of Mexico States’ Consumption Advisories for King Mackerel re Mercurv

State No Consumption Adults — Limited Women of Children — Limited
Consumption Childbearing Age — | Consumption
Limited
Consumption
Flotida > 39" fnk lenglh 33" 1w 39" vne meal pa | One mweal pa month <11 yeans old vne
week meal per month
Alabama > 39" < 39" one meal per No consumption < 15, no consumption
month
Mississippi =39" 33" to 397 one meal One meal every two < 7. one meal every
every two weeks months two months
T.omisiana > 39" tatal length < 397 fonr meals per One meal per month < 7 years_one meal
mon per month
Texas =137 total length. 377 to 137 one meal per | One meal per month No defined age one
week meal per month
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Differencesin King M ackerel advisories

amongq the five Gulf of Mexico States:
o RfD
» Agedefined asa child

» Advised ratesof fish consumption by fish size
and Hg concentration categories

» Fish sizerangesfor categories of fish
consumption limitation

» Gulf-wide advisory based on fish size?

Requiresa consistent mercury concentration - fish size
relationship




Florida Gulf and Atlantic King Mackerel, Fish Size vs. Mercury

Florida statewide
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King Mackerel Hg asa Function of Fork Length Class.
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Data pairsrepresent mean mercury concentration for King
Mackerel for 25mm fork length size classes.




*Below ca. 1000 mm, thefork length - mercury
concentration relationship appearsidentical for fish from
Texas and the other Gulf States.

* Above ca. 1000 mm, for Texas King Mackerel the slope of
thefork length - mercury concentration relationship
divergesfrom that for fish from the other Gulf States.
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Results of a paired t-test indicate:

*For size classes < 950 mm (i.e., fish 950 — 974 mm in fork length),
the mean mer cury concentration differ ence between fish from
Texas and those from other Gulf Statesis statistically insignificant:
—0.041 mg/kg, p =0.3067

*For size classes > 950 mm, the mean mercury concentration
difference between fish from Texas and those from other Gulf
Statesis statistically significant : —0.730 mg/kg, p = 0.0002
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*Notethat for thefish size class at which the King Mackerel
fork length —mercury concentration relationship diverges
between Texas and the other Gulf States, the mercury
concentration is ca. 1 mg/kg, and above the concentration for
which fish consumption would be recommended.

*Assuch, thereis scopefor afor a Gulf-wide King Mackerel
consumption advisory for fish <975 mm (38.4 inches) in fork
length and < 1 mg/kg in mercury concentration.
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Plot of mercury concentrationsvs. fork length for King Mackerel
collected in the Gulf of Mexico by the five Gulf States, for all fish with
fork length lessthan 975 mm. Blue dotted lines show the upper and

lower 95% confidence limits.




Monthly Fish Consumption Limitsfor Methylmercury (USEPA)

Fish mealssmonth for Fish Hgppm Hgin King Mackeré€

16 > 0.03-0.06

12 > 0.06-0.08

8 > 0.08-0.12

4 >0.12-0.24 Gulf range 0.2-4.5 ppm
3 > 0.24-0.32

2 > 0.32-0.48

1 > 0.48-0.97 FDA mean 0.73 ppm
05 >0.97-1.9

None (<0.5) >19

* Adult body weight = 70 kg

* Aver age fish meal size= 8 oz. fresh weight

*USEPA’s RfD for MeHg, 0.1 microgram/kg-body weight per day
23

Calculated King Mackerel fork lengthsfor specified meal frequencies and
corresponding fish mer cury concentration ranges

Fish meals'month Fish Tissue Hg Fork Length Fork Length
(ppm) (inches) — best fit (inches) — 97.5%
model CL

1 meal/month > 0.48-0.97 30.7-40.1 19.7-27.4
2 meals'month > (0.32-0.48 25.4-30.7 15.3-19.7
3 mealsmonth >0.24-0.32 21.6-254 12.1-15.3

4 meals’/month >0.12-0.24 124-21.6 45-121
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American Heart Association Scientific Statement

Fish Consumption, Fish Oil, Omega-3 Fatty Acids, and Cardiovascular Disease.
Penny M. Kris-Etherton, PhD, RD; William S. Harris, PhD; Lawrence J. Appel, MD, MPH; for
the Nutrition Committee.

SUMMARY

Omega-3 fatty acids have been shown in epidemiological...trials to reduce the
incidence of CVD.... Evidence...suggests that EPA+DHA supplementation
ranging from 0.5 to 1.8 g/d significantly reduces...cardiac... mortality....

Collectively, these data are supportive of the recommendation made by the AHA
Dietary Guidelinesto include at least two servingsof fish per week (particularly
fatty fish)....

The fish recommendation must be balanced with concernsabout environmental
pollutants, in particular PCB and methylmercury....

Advisory options




Calculated King Mackerd fork lengthsfor specified fish mercury levels

Fish meals'month Fish TissueHg Fork Length Fork Length
(ppm) (inches) — Best fit (inches) — M odel
model 97.5% CL
1 meal/month > 0.48-0.97 30.7-40.1 19.7-274
2 meals/month >0.32-0.48 25.4-30.7 15.3-19.7
3 mealsmonth >0.24-0.32 216-254 12.1-15.3
4 meals/month >0.12-0.24 12.4-21.6 45-121

24 inchesislegal minimum King Mackerd size

U.S. Food and Drug Administration |4

1211142003

Advice For Women Who Are
Pregnant, Or Who Might Become
Pregnant, and Nursing Mothers,

About Avoiding Harm To Your Baby
Or Young Child From Mercury in Fish
and Shellfish.

To protect your baby follow these 3 rules:

1. Do not eat Shark, Swordfish, King Mackerel, or Tilefish
because they contain high levels of mercury

2. Levels of mercury in other fish can vary. You can safely eat
up to 12 ounces (2 to 3 meals) of other purchased fish and
shellfish a week. Mix up the types of fish and shellfish you eat
and do not eat the same type of fish and shellfish more than
once a week.

3. Check local advisories about the safety of fish caught by
family and friends in your local rivers and streams. If no
advice is available, you can safely eat up to 6 ounces (one
meal) per week of fish you catch from local waters, but don't
consume any other fish during that week.




Based on the similarity of the fish size — mercury
concentration relationships across the Gulf of Mexico,
there is scope for a Gulf-wide advisory for King
Mackerel that istied to fish size.

However, Gulf of Mexico King Mackerel mercury
concentrations are too high relative to the MeHg
reference dose to advocate its use as aroutine dietary
component in a* heart-healthy diet”.
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QUESTIONS?

Optionsfor a Gulf States' Mercury Advisory for King Mackerel

Donald M. Axelrad?, CurtisD. Pollman?,
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Box 2: Recommendations for intake of omega 3
fatty acid

» Patients without documented coronary heart
disease: Eat a variety of (preferably oily) fish at least
twice weekly. Include oils and foods rich in @ linolenic
acid

 Patients with documented coronary heart disease:
Consume 1 g of eicosapentanoic and docosahexanoic
acid daily, preferably from oily fish. Supplements could
be considered in consultation with a doctor

» Patients with hypertriglyceridaemia: Take 2-4 g of
eicosapentanoic acid and docosahexanoic acid daily,
provided as capsules under a doctor’s care

These are the recommendations of the American
Heart Association ®

33

LI 5. FNood and Dnug Administration
May 2001

Mercury Levels in Seafood Species

The lollowing tables provide (he mean and range of mercury levels in a variety of lish and shelllish

Table 2,

Fish and Shellfish With Muoch Lower Mercury Levels

*Crah Blue 17 0.02-0.50
*Crab Dungeness 018 0.02-0.48
*Urah Tanner 15 ND-IL38
*Crab King [ 00 002024
“Scallop 005 ND-0.22
*Catfish 0.07 ND-0.31
*Ralmon (fresh, frozen or canned) ND ND-018
*Qysters ND | ND-n2s
*Shrimps ND ND

50
55
19

22
52
a3
22




Omega-2 Fatty Acid Content in Fish’

Species Source LNA*" EPA* DHA* Total Taotal
(18:3) (20:5) (22:6) EFA + DHA | 0-3 FAs
Lake Trout, Siscowet freshwater 1.6 1.2 1.6 3.0 4.6
Mackerel, Atlantic maring 0.1 0.9 1.6 25 26
Mackerel, King marine o0 1.0 12 22 22
Doghsh, spiny marnne 0.1 0.7 1.2 1.9 2.0
Mackerel, Chub marine 0.3 09 1.0 1.9 22
Salmen, Atlantic, farmed marine 0.1 0.6 1.2 1.8 1.9
Herring, Pacific marine 01 1.0 nv 1.7 18
Hernng, Atlantic marine 0.1 0.7 0.9 1.6 1.7
Lake Trout freshwater 0.4 0.5 1.1 1.6 20
Tuna, Bluafin marine 0.0 0.4 1.2 1.6 1.8
Sturgeon, Atlantic maArine trace 1.0 ns 15 1.5
Chub Treshwater 1.1 0.7 0.8 1.5 26
Salmon, Chinook both 0.1 0.8 0.6 1.4 1.5
Sablefish maring 0.1 o7 0.7 1.4 1.5
Anchowvy, Furopean maring 00 0.5 09 14 1.4
Tuna, Albacore marne 0.2 0.3 1.0 1.3 1.6
Lake Whitefish freshwater 0.2 0.3 1.0 1.3 1.5
Sprat marine 0.0 0.5 0.a 1.3 1.3
Trout, Lean Lake freshwater 09 04 na 12 21
Salmen, Coho, tarmed both 0.1 0.4 0.8 1.2 1.3
Bluefish, Atlantic marine 0.0 0.4 0.8 1.2 1.2
Herring, Round freshwater 0.1 0.4 0.a 1.2 1.3
Salmon, Sockeye bolth 01 05 o7 12 13
Hermng Ireshwaler 1.4 0.8 0.6 1.1 2.5
Capelin marine 0.1 0.6 0.5 1.1 1.2
Whitefish freshwater 0.8 05 0.5 1.0 1.8
Salmon, Pink haoth trace 04 o0& 1.0 1.0
Sardines, canned marne 0.5 0.4 0.6 1.0 1.4
Salmen, Chum both 0.1 0.4 0.6 1.0 1.1
Halibut, Greenland marine trace 05 04 09 a9

| |
grams fatty acid per 100 gram edibls ish izsue or edible faod
*LNA = gefnolenc acid, EPA = eicosapentagnoic ack; DHA = docosahiexaencic acd (only EPA and DHA are amega-3 faty acds)

Circulation. 2002;106:2747

Fish Consumption, Fish Oil, Omega-3 Fatty Acids, and Car diovascular
Disease

Penny M. Kris-Etherton, PhD, RD, €t. al

Evidence...suggests that EPA+DHA supplementation ranging from 0.5 to
1.8 g/d significantly reduces subsequent cardiac and all-cause mortality....

Target: 0.5 to 1.8 gram/day EPA+DHA

King Mackerel has 2.2 gram EPA+DHA per 100 gram of fish = 0.623 gram
EPA+DHA per oz. of fish (Charles Santerre, pers. comm.)

For 0.5 gram/day EPA+DHA: One must consume 36 oz./month (over 4
eight oz. meals) of King Mackerel

For 1.8 gram/day EPA+DHA: One must consume 129 oz./month (over 16
eight oz. meals) of King Mackerel




TABLE 3. Amounis ol EPA+DHA in Fish and Fish Oils and the Amvunt of Fish Consumpiivn Required (o Provide =1 g of EPA+*DHA per Day
EPA+DHA Content, g3 oz Serving Fish (Edible

Portion) or g'g O

Fish
Tuna
Tight, canned in water,
drained
Whate, camed m water,
drained
Fresh
Sardines
Halmon
Clunn
Sockeve
Pink
Chinook:
Atlantic_ farmed
Alamtic, wild
Mackerel
Herring
Pacific
Allanlic

0.21-1.28
098 1.70

0.68

0.68

109

148
L0S-1.83
05-156
0.34-157

181
1.71

Amount Required to Provide a1 g of EPA+DHA per Day, oz
(Fish) or g (OF)

King Mackerel Size vs. Hg Concentration, by Florida Geographic Region

5 T T T I I I I I
4 _
[ 3
g 3[ B
o
o
(=]
T o .
LOCATION
1 n ® Atlantic
=< Mid-Gulf
“+ North-Gulf
0 “ South-Gulf

o O o O
S SRR R SRR S S S

LENGTH MM




Tissue Hg (Mg/kg)
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Plot of mercury concentrationsvs. fork length for King Mackerel

collected in the Gulf of Mexico by the five Gulf States, for all fish with
fork length lessthan 975 mm. Blue dotted lines show the upper and

lower 95% confidence limits.

Gulf States King Mackerel mercury concentration vs. fork length
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KING MACKEREL - Scomberomorus cavalla

TFamily Scombridae, MACKERELS AND TUNAS
Description: color of back mdescent bluish green, sides
silvery; streamlined body wath tapered head: no
black pigment on front of the first dorsal fin; lateral
line starts high and drops sharply below the second
dorsal fin; young fish often have yellowish spots like
those of Spanish mackerel.

Similar fish: cero. 5. regalis; Spanish mackerel,

5. maculatus.

Where found: NEARSHORE and OFFSHORE: occasionally taken from piers ninning into deep water.
Size: common to 20 pounds.

Remarks: schooling fish that migrates from south Florida waters in winter to more northerly waters m spring;
Gulf population thought to be scparate from Atlantic population, with considerable mixing in winter from Cape
Canaveral past Key West; spawns i nud summer OFFSHORE: feeds on small fish and squid.

Florida record: 90 lbs.




Companisons belween lhe lop len speces in descending order of abundance by weight for U.S. commercial landings
and recreational ish harvests. Does not include data tor Alaska, Hawan and lexas because no NMES recreational
surveys arc conducted in those states. Menhaden, Pacific Hake, Atlantic Sca Heming |, Pacific Sardine and Anchovy were
excluded rom commercial landings because hey are indusbial lishenes and recreational anglers do nol largel them.

Top Ten Recreational Species - Harvest (A1 + B1)

Versus Commecial Harvest - 2002
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Comparison of Gulf States’ Consumption Advisories for King Mackerel resulting from Mercury Contamination

State | No Consumption Unlimited Consumption | Adults Women of Children
Childbearing Age
FL X, ion - king Tha adviz i Adulis hould Bt connmaption | Should Bt conmamption to one | Children loss than 11 years
mackerel > 3" forklenzth, | conumption ofking maderel mder | of king maclerel 03739} | eight-omee mesl ph mondh, | cld should eonameno
33 inches forklength e eight-mmee meal per week more than me §-mmee
meal per month,
AL Adrice fr everyme: Donot | Not Addresed Al should Hmir their 4void earing king mackerel Children lees than 15 year=
ermama king maderel nwr inn nf the la Learel | Fream these areas. ald Fhmild awmid eating.
39 inches, keez than 3 inches to ane meal Einz mackerel from these
permmth aresz
M5 Do noteat king mackerel Not Addressed Adults should eat nomore than. | Should estnomore than me Children inder 7 should
Erearer than 357, me mesl of 33°-3%" king meal of these fish every owo earno more than one meal
el avery fom weels et o thess fish avery frn
monthe
LA [ Adviceforal individusle | Not Addreed Lintit conmumption of dll kine | Should st conmumpion of all | Children less than 7 years
N0 consumpion of king macerel 39 inches or le=in il | king mackerel 3 inches orless | of age should bmit
mackerel greater than length to 4 meak: permomnth, n 1 meal per ion of all king
9 inchen in totol lngih, (Enchoden diildren 7 yeam ofage | mants. maeerel 39inchen or I
and dlder) in total length to 1 meal
permmth
TX | Theadw For king mackerel lem than 37 inches | Adults should bimit conaumption. | Should bt conmmpon of | (70 a2e) i
ot eating king mackerel total lenzth, Safe for of ing from | king ing from ion ofking
Tonger than {3indhen in ol | eonommption. 3Tto 3 inchosin total lensth to | 37 to 43 inchenin total Ingth o | maderel mennrring from
lensth e eight omee zerving per e B-omee servine permondh, | 37to 43 inchesin total
weeke length o me 8-omes
zerving permanth.

*Thiswas verified by conducting a paired t-test; resultsindicate:

*Below size class 950 mm (i.e., fish 950 — 974 mm in fork length),
thereisno significant differencein the King Mackerel fork
length —mer cury concentration relationship between Texas and
the other Gulf States.

* Above size class 950 mm, Texas King Mackerel do show
systematically lower mercury concentrationsthan fish from the
other Gulf States.
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,-notice the curve
& #8the lateral line

Family Scombridae—Mackerelsand Tunas

Geographical Distribution: Western Atlantic from
Massachusetts to Rio de Janeiro, Brazil.

Interest to Fisheries. King mackerel is an important species
for recreational and commercial fisheries throughout its range.

Size: Maximum sizeis 173 cm fork length and 45 kg weight.

Food: Food consists primarily of fishes with smaller quantities
of penaeid shrimps and squids.
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KING MACKEREL - Scomberomorus cavalla

Family Scombridae, MACKERELS AND TUNAS
Description: color of back iridescent bluish green, sides

silvery; streamlined body with tapered head; no o
S

black pigment on front of the first dorsal fin; lateral
line starts high and drops sharply below the second
dorsal fin: young fish often have yellowish spots like
those of Spamsh mackerel.




